Summary
Haemoglobin and glucosephosphate isomerase phenotypes can be determined on a single gel by electrofocusing of haemolysates.
It is proposed that the number of phenotypic combinations produced by this procedure makes it suitable for the genetic monitoring of the more commonly used inbred strains of mice.
There is a need for a routine, cheap, sensItive and qualitative test for the authenticity of inbred strains of mice. The mandible-shape technique (Festing, 1974 (Festing, , 1979 , is a sensitive, quantitative technique but it can give false positive results and so needs to be backed up by other methods. The recently devised polyvalent strain-specific alloantisera technique (Festing & Totman, 1980) is qualitative but not yet routinely available. Several workers (e.g. Groen, 1977; Hoffman, 1978) have advocated the use of the commonly-available electrophoretic techniques for alloenzyme variants. The number of different loci required to define all the existing inbred strains and substrains is daunting to workers unfamiliar with the techniques. In practice, however, most laboratories require to monitor only a restricted number of inbred strains for evidence of cross-contamination (especially between albino strains). In such cases it is easy to devise a few simple electrophoretic systems to distinguish the strains qualitatively from each other.
The use of electromorphs in genetic monitoring has been extended by the development of electrofocusing and especially by the separation of phenotypes of the multi allelic haemoglobin a-chain locus Hba (Whitney, Copland, Skow & Russell, 1979) . This locus can now be used in combination with alleles at the haemoglobin p locus Hbb and the glucosephosphate isomerase locus Gpi-l to monitor the genotype of a strain for these 3 loci at one time on a single gel. Our experience in the use of this system is the subject of this paper.
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Materials and methods

Animals and preparation of tissue extracts
Animals were obtained from the production colony of Bantin & Kingman Ltd. Blood (0· I mt) was obtained from the retroorbital sinus and lysed in 8 volumes of 0·05 M tris pH 7·4; in some experiments the tris buffer contained 0·165 g maleic anhydride/l0 ml to resolve the Hbb phenotypes (Petras & Martin, 1969 Hopkinson (1976) .
Electrofocusing
Electrofocusing was performed on 'Multiphor' system (LKB Instruments, Selsden, UK) using broad range 'PAG' plates (pH 3·5-9·5) at 30 W for 2-3 h at 0-5°C.
Haemoglobin phenotypes were scored directly and glucosephosphate isomerase alloenzymes were stained by the method of Nichols & Ruddle (1973) using a 2% agar overlay.
Results 6-haemoglobin phenotypes can be readily discerned by electrofocusing of haemolysates of the inbred strains shown in Fig. IB and C; 3 more phenotypes are observable on most gels but not easily in the photograph. These phenotypes are caused by the interaction of alleles at the Hba and Hbb loci on chromosomes 11 and 7 and are listed in Table I ( DBA/2 has a dilute coat colour and presents no problems but the others are all albino. They can however easily be distinguished by typing them for £s-3, Pep-3 and Jdh-I (Table I) .
Discussion
At the moment there is no simple, cheap and unequivocal system for typing and genetically monitoring all inbred strains of mice. Where, however, a restricted number of commonly-used strains has to be investigated for evidence of cross-contamination, electrofocusing of haemoglobins and glucosephosphate isomerase is a relatively simple technique that produces a qualitative answer. It has the added advantage that all 3 loci can be typed on I small blood sample (0· I ml) from the live animal.
There are 2 main disadvantages of the procedure. One lies in typing the commonly-used A, AKR and BALB/c group of albino strains. These do differ at the Hba locus (Table I) and can be often distinguished, but not unequivocally (Fig. I) . The electrofocusing should therefore be backed up with £s-3 typing (on erythrocytes) which will separate BALB/c from AKR and A, but to separate AKR from A the animal has to be killed and liver or kidney homogenates prepared for Jdh-l typing. The other disadvantage is in separating substrains such as C57BL/6 from C57BL/IO, which differ only at 2 loci out of about 50 (Altman & Katz, 1979) , and separating congenic strains. The latter are mainly congenic for the H-2 complex and can only be separated by immunological techniques. The electrofocusing procedure will monitor substrains or congenic strains for contamination from all strains other than their cohorts, and therefore in practice this may not be a serious disadvantage. (1979) . All other alleles by direct observation and from Taylor (1972) . ldh-I Pep-3 (formerly Dip-I) and £s-3 alleles only given for strains used.
